A role for transglutaminase in neurotransmitter release by rat brain synaptosomes.
Rat brain synaptosomes exhibit calcium-dependent transglutaminase activity. This activity, measured in detergent-treated or sonicated preparations, was six- to sevenfold lower than that in the liver. The synaptosomal transglutaminase was inhibited by various amines and alpha-difluoromethylornithine, compounds known to inhibit activity of this enzyme in other tissues. The inhibitors of transglutaminase induced release of catecholamines, but not of gamma-aminobutyric acid, from synaptosomes both under basal and K+-stimulated conditions. The concentrations of the agents that caused stimulation of catecholamine release were approximately the same as those that inhibited the activity of transglutaminase. Stimulation of release was largely reduced by the withdrawal of calcium from the incubation medium. Inhibitors of transglutaminase had little effect either on the uptakes of neurotransmitters or the amounts of deaminated products of catecholamine degradation released into the medium. It is suggested that a synaptosomal transglutaminase is involved in suppressing vesicular release of catecholamines by resting (nondepolarized) neurons and that this action may also be a part of negative feedback control which prevents excessive transmitter release at the synapse during increased neuronal activity.